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Abstract

Improving Playout of Monte Carlo Geister Using

Evolutionary Computation

Jumpei Tochikawa

Geister is a two-player imperfect information game in which the color of the op-
ponent’s pieces is unknown. In Geister, the Monte Carlo player use a random policy
in playout. During playout, the rule-based policy using human knowledge is consid-
ered stronger than the random policy. However, we need to be proficient in the game
to introduce human knowledge. Therefore, it is desirable to be able to create policies
regardless of proficiency level. There is research on using genetic programming to cre-
ate rule-based policy in Ms. Pac-Man. In this research, the average score improved.
However, the opponent’s state is not always correct in playout of imperfect informa-
tion games, and it is unclear what rules are appropriate. Therefore, it is necessary to
investigate the characteristics of appropriate rules.

In this study, we used GP to create rule-based policy for the playout of Monte
Carlo Geister, and found that the performance was better when the fitness was the
rate of agreement. From policies created, it was found that the rules directly related
to win or lose were more important, and the rules in which the piece color was correct
from the player’s point of view, such as ”Let the blue piece go to the escape door,”
were more important. In addition, when the move selection of the rule-based policy was
made probabilistic and the parameters were adjusted by GA, there was no improvement

in performance compared to before the adjustment. Furthermore, we examined the
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correlation coefficient between the win rate and the fitness, and it was found that there
was a positive correlation when the rate of agreement with imperfect information was

used as the fitness.

key words geister, evolutionary computation, playout policy, Monte Carlo tree
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HDED L DAREOEVWEFIGHIREBERZ LD ZLEDIRL N TEL L5k
TWs. MCTS OEARZE E 2 3.1 ZHWTLLU T TaHibds 5.
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EREADF¥TCTY, HEEHOGHmEEMor 2k, Gloe 2HZ2ERT 2 L5102
LTW3. S OIS [14] 1ITBWT, F— —ERB—EDHMNEDH 5 Z L HIRE
NTW3. Zoke, BEBHOMICERY D2 2 L HEEICR->TL % H 2 K
L7z.

BF2HETEBTRE, ZETH FRIFELLRVES, JVYXALRFRETLOIICLTVS.

— 14 —



41 GP THWEEE > b

4.1.3 BBEHRZXHTSEH

lEHRz XAl 5 2 B, @Sz Xl Lz wBBz &N e Rz 2 TIT o Ga D
bDEZoTWS., FHLLEEZ, UTO18HTH 5.

o RHEOFTOBERHORIEIERHZEE (getMinimumDistanceOfBlueToGoal)

e RHOF TOREIDRITIEERZEF (getMinimumDistanceOfRedToGoal)

e HEMHOF TOEHNODOREERHZEF (getMinimumDistanceOfBlueToMy-
Goal)

e BEMHEOF TORBOREERZEE (getMinimumDistanceOfRedToMy-
Goal)

o HFEHLBEL TL 3D (isNextToBlueOpponents)

o HEFREIEEHEL TWLW3D (isNextToRedOpponents)

o BREHAOMEICIEFEENH S (isBlueOppNearMyGoal)

o BHERHOAMAICHEFRENH S (isRedOppNearMyGoal)

o BHEL TWLW3EBHNEELRS5HS (doCaptureBlueOpponentMove)

o BiEL TWLWBENKRENLS5ES (doCaptureRedOpponentMove)

e RHLBRHOISEWVWE TN ZMEOICHE DTS (doMoveBlueCloserToGoal)

o RBHBHOISEWVWBE R ZREOICE DTS (doMoveRedCloserToGoal)

o BEL TLWBEN KL S5¥IFS (doEscapeMoveFromBlueOpponents)

o BHEL TLBEHHEA 53 (doEscapeMoveFromRedOpponent)

o FHHOMSEHMZRZE TS (doMoveBlueLeavingFromGoal)

o BRHOMSTREZZEE TS (doMoveRedLeavingFromGoal)

e ROEMEREOIEVWETNZBEMEOME DTS (doMoveBlueCloserToMy-
Goal)

e RHLEHEMKMEOICEVWEREZBEKEOE DTS (doMoveRedCloserToMy-
Goal)
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4.2 GP - GA DHEIGE

4.2 GP -+ GA OBEGE

AL, Al 7L AV =25 T2 RHNTH 2729, BHSEITRS AR T S
OPRETH 2. £z, BSEIFETET2EENZ VWD, FHREIX MIDPRVARRW.
AREFFETIE, BN A Y —DEF L O—HR L FGETFO 2 MELZEOEL LTH2.

F x 2T GA 12 & D FHARIE ¥ R D 5 X — & BT L 720198 [15] T, VAR
BFPrOo—HREMCEL LTRALE. ZOMERICBVT, —HRE2HMEEZICHVWE L
TRIX=ZDFREIN L T3S, T2, —BREIXRO—Fr ol Th 5720, tHE
ZAFBEY. L, FARAZ=ZETad k5 R AM T L A4 Y —HBHEICFEL T
LZDFTIERN. 2070, AFETIEHROALI LAY — O—BEEHW3.

FIGEFE, TVAY—DEFEENLFRL W 200EETH 5. EFLIX, AT
LAY —RlOFEELT, fHMIER TR /FOIE2NS., ZOk x, FHlEDZEDE
RPEFOMEE L &, Z0EFOV»FEEFTH 2. FHEFERD 2RI TR
TH5.

e ST (P A YR L R F ORI — (REF ORI

COROmREFIE, BTV AV —DHELLFOZIZ2RLTWVS. IIT LD [16] T
X, PBFTL—T 4 Y HENTEL I ZHALPICLE. ko T, FHEFEIHI
B L TW2 ZeholbEL T 5. k7, PIEFIRO—FETLIATORVOTHE
a A b HIE.

Ms.Pac-Man © GP & W\ T — AR — 2 EEIERT 2055 [4] TREBRICTY — 0%
LA L, RA7ZFISEL LTHWE. H4 ZAZ—12BWTH EBICHEE 21TV, R %5
BEL$25ZdbTELD, K #H»2 e oHENTERVEE X, FHALZWV.
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\VTi|
gm
SE5

5.1 EERHE
5.1.1 GP OxRE

COFEETIE, GP ZHWT I LA 7Y M FROIEREIT- 7. GP 2 EEKE 100, HIL
50 TfTW, ZBEEK (0.2, XK 05 L, bEfT-7. 5FH GP 217-o 7%t v + D

HAEOEEUTOLIITERT 5.

o (OEMRAL @ AT 2B + @IERE XA L 2 WEEEL
o (UIFMRD D | I T 2B + BIFRE XAI3 2%
o TART : TRTOEEK

HSEF—HR e PHEFR2MAL, BT — 23 FE2EHR e Z2ERD 2 DR L.
Zfie LT, GAT2020 DA 4 A X — Al KX TEM L7z Naotti-2020*! % 7.
WHHEFEERTIX, GP TEREN 702 o 2% H L7 MCTS 2o 7L A ¥ — % Xtk
X8, MEERHMEiZIT o7z, MRS LA Y —1X 7 Y XL HKD MCTS L A4 v —2Hu\i.
SHEREEE, F2F - T 500 G T 0D 1000 iEIT- 2. WEREERLX, L4 77 MEkK
DEZ KB ZENE R D702V 4 77 MEE % 5,000, 10,000, 20,000 [E]TXER 21T -
oo T LAY —D 7L A4 77 MEELE 10,000 BEITH 5. FHHREEIC X 2BEOIXS D
T 272012, IIRCE 2 EE L. FIIECEIR, £ TOMIELE D & KEZPREIERZL ¥

*1 https://github.com/kawakami-naoto/Naotti-2020
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5.1 FEEAIE

LTCRIUCBLEIZR 572 DEFRWIZELED S F > & 412 500 {EZECHH L 7.
ERTHEHT 2 LAY —D L4 7Y MEBUIEARIZ 10,000 M35, £/, L—
tRITHCHEBEMREREFHEORE TRELZITV, TEBRILZIToTwa. ZhlF, 1

TVLAT7T T IAToTW5.

5.1.2 GA ORER

COEBRTE, ERLEAREIETEIICHERZEAL, GAIRXoTRIX—XDH
BEiTo7. GA 1 GP tFEIBRICEAEE 100, A 50 TITWV, ZEK 0.2, LXK 0.5
L, 5[EfTo7. AT 24K, GP OEBRTHBENEL-bDEMH LK. HEHISE
R PEFEMHL, #ET — 2T R2ERE V. B, GP 2T L
Naotti-GAT2020 % w7z,

SRR L, PR L SRR TR AT o 7. BRI E D o TR TH BT VR LT
D MCTS TRHliZ TS L EZDHER LIS WEE X, T OXREIT- 72, SHEREEK

i)

&, &F - BT 500 sAETOD 1000 i{AETTS. WIHIREIC X 2BRDIEZSDE2ET 57
DIZ, PIMEEZEES 5. #IEEE, 2 TOYMEED & KineEER7z & L TH CEE
207 b DRFROVELED & 7 ¥ & 212 500 EECHEH T 5.

EETHHT2 LAY —D 7L 4 7Y MEEIX 10,000 A& §%. %7, L— MIEIT
FEHAIRE TR AORE TREZITY, BRERbzToTWwa. 2, 1 147

T hZ I T T WA,
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5.2 SEERHER

5.2 EERER
5.2.1 GP OfR

X 5.1 13 GP O—BROH#HE, M523 GP O FHETFOHBELELTWS. 75 713,
5 EEAT U —30E - FHEFOHBER L T0 5. BEnIHABERL, HtEix 5.1
D—HREZRLTED, M2 FgEFZRLTVWS. 77 70ENOAERLL, M
HlDH Y, FPETOMBEMALZBEERLTEBD, FRPTEL2ER, BHRO RN
WOLEDT7 77 koTWw5. M5.1, KI52¥b560L 2THMHRDELIZON, IS
ERERLTEVEFHII L Vot eEXILNS. FYEFETE, FEREROL &
EDEIZH > TV, EREHRD L ZXEDHEICHRZ DD D -7, T, FET
DFFEIZILT 5 OIS [16] TIRIEDHEZFRIA L TV 223, SREIOFETIIEDMHESMA T
LEosTWB I FEETHEEEZHNS.

K51IETVRLGFRe OMEBIERTH 2. BRI, 5 BT LEFY - RABRERL
TW5., MOER, —BERLHEISE L L2BEE 2 TTHIBRE 0% 2Bz, mABE
X 82.5% 2 bDbH o7z FHBRE, AERSOIRDELIARD, TEHHRD 30 i
ROL &M 73.14% L FHBR TR ED o7z, —H, VHEFEHELE L LGE, T
PIERTOEOIEHR LSRR 50.32% TR b @Ed o7z, BABROFIII 69.60% & &\
BDBDH oD, —HEEHECE L LRBA IR TREMEL RoTWn., £z, &T

DFBEICBWT, HROZE(IC X 2BROZ(LIZR SR - 7z,

#£53~5.61%, ThZNOHBETT LA T Y VEKEZEZ GEOMEHRTH L. K
5.3~5.6 DFEBER L MABRIFBL7ZDDOLFALTHS. mABRD ™) 13, FiEh
T ER T L4 7 FEE10,000 D ZFLES L EERLTWS. £521F, FVX L)
KAWL LAY —DRTHD, Zheltikss. 53 K54 KD, —HRTSL
4 7 MEECE 10,000 [E2> 5 5,000 ENIRS L2EE, FEBRIEK 3~5%EAP LTHD,
TYRLITRO EDELIFL AL EDL LRz, —HT, VHEFTIELSS £K5.6
N T LA Ty MEBERS LGE, FEBREN 1~3%0E b e hoTED, 70X A
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5.2 KR

FREDBEROBO WD lahrolz. LA 7w MalgE 10,000 El2: 5 20,000 [EIIHER L 7=

BE, 2L DEETH 2%~4% DN 5 v X AFRD L = XD EMENI VDL ko,

GPO—EEEDH#H
0.4-
03-
M
ﬁ? 0.2
— T
— BEERHD
01- — @EEsL
— Z2ER
- FELMEE
00-
0 10 20 30 40 50

it

51 GP o—EXDH#H:FE
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5.2 SEERAGR
GPOIEBF DR
0.25-
" ___,_ﬁ________“5______._._.__-__-_,-_.-_.-_--_--_--_-'_-';'_—'_-1-'_-'_-'_-‘_-'_-‘_-'_-':'_-'_-':'_-'_-::: R s e I I
B e
g——o.&so- — FRT
— @EEHD
— &EHRsL
0.75-
— 2R
e RELER
-1.00-
0 10 20 30 40 50
A
X 5.2 GP O¥EHEFOHRE
#51 GP TERLIARERCZET LAY —DBER (%) - o7 v &K A
— g T
THAR 30 50 30
T O BRKR | FE O BRR | FE O BR | FE EBKR
mlEHm72 L | 61.08 67.50 | 61.34 68.95 | 50.32 57.00 | 50.30 55.00
FERER | AEHRPD | 63.72  76.10 | 62.82  76.00 | 42.38 50.20 | 42.60 52.20
ITART 61.92 82.5 61.32 7945 | 43.03 51.35 | 45.17 48.6
fBlEHRZ L | 56.12 66.20 | 56.97 71.15 | 45.08 69.65 | 45.33 67.55
SERTHE HBERHD | 73.14  79.60 | 72.21 80.45 | 39.25 45.25 | 40.25 45.40
IART 56.25 70.25 | 56.60 70.40 | 37.10 38.75 | 37.69 40.45
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5.2 SEERHER

#£52 FYXLFKMCTS LAY =D VLA 7Y MBOWE (%)X > X ul
(T4 77 M=10000)

T4 7w M| 5,000

10,000 20,000

46.05

50.15

55.65

%53 PREEMTERD

(v 4 7w FE=10000)

BEDTVLATY MBOBR (%) i ™7 v X LTE

SEE R KR
TLAT Y MK 5,000 10,000 20,000 | 5,000 10,000 20,000
gL | 55.29  61.08  64.70 | 61.40 67.50  71.90
30 A | BIEMRB D | 59.93  63.72  67.25 | 71.90 76.10  83.50
TART | 5691 6192  63.01 | 76.05 8250  82.85
R L | 59.63 61.34  65.63 | 64.90 68.95  71.70
50 T | fER» D | 58.88  62.82  65.86 | 73.35 76.00  82.85
FART | 57.66 61.32 5867 | 7520 79.45 71.05*
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5.2

SRR

%54 ZEEBERTEROBEDOT VLA 7Y MEBOBR (%) - NF7 X L5KR (7

L4 7% b =10000)

SEEE R TN 7
T4 7Y MK 5,000 10,000 20,000 | 5,000 10,000 20,000
ElEd®2 L | 51.92  56.12  59.85 | 61.70%* 66.20 70.45*
30 % | WA D | 69.13  73.14 7590 | 76.70*  79.60  83.50*
FART | 50.80 56.25  56.50 | 67.70%* 70.25  75.30
fERZ L | 57.47  56.97 6236 | 65.50 71.15  70.45
50 AL | afEMH Y | 68.60 7221  74.71 | 75.15%  80.45  82.30%
FTRT | 5278 56.60  57.40 | 63.40% 70.40  75.50

£5.5 PEBEMCHITEFOLEDT LA 7Y MUBORR (%) 1 07 X L15K

(F1 4 7 F=10000)

IR PN RS
T4 7Y MK 5,000 10,000 20,000 | 5,000 10,000 20,000
talERiz L | 46.48  50.32  56.00 | 51.90* 57.00 62.30*
30 AR | (alEHRH D | 41.02  42.38  46.31 | 47.85  50.20  55.40
FART 42.74  43.03  44.68 | 52.55 51.35  53.75
alE#®i L | 45.36  50.30  55.08 | 51.70* 55.00  63.55
50 A | (BB D | 41.25  42.60 4428 | 49.25 5220  52.60
FART 43.49 4517 4845 | 47.30%  48.60  57.20%
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5.2 SEERHER

%56 ZAHETTHETFORBEOTLA 7Y MRBOME (%) : 05> & 5%

(F1 4 7% F$=10000)

SEEE R TN 7
T4 7Y MK 5,000 10,000 20,000 | 5,000 10,000 20,000
ElER2 L | 42.93  45.08 46.08 | 60.40  69.65  64.50
30 % | @B H D | 37.29  39.25  39.68 | 44.35 45.25  43.55
FART | 3748 3710 3846 | 40.00% 38.75  42.25%
g L | 4717 4533 51.37 | 63.50  67.55  72.70
50 AL | fEMRPH Y | 39.36 4025  39.44 | 46.80% 4540  45.70
FTRT | 39.62 3769 3775 | 43.80 4045  41.75

BRO Lo K ET7VITYVRLLETAITYRAL2ITRT. LAL, mLE22OD)
ROEHIHRR DD D 2D, BoNTARIIFETEINDE ZEDRWAERII DD % 73
YIRS 2 2 e R S DDZEh otz 20D, NOFTARELRIDOHIREITH R

W B o7z,

Algorithm 1 FERERO—BREHEHCE L Lz TXTOGETHRIRD ED - 12 /5K

if getMinimumDistanceToGoal == isHavingKeeper then

doMoveCloserToMyGoal

else

doMoveBlueCloserToGoal

end if
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5.2 SEERHER

Algorithm 2 ERHRO—BERZHEICE L L-AFRD D OGETHENED - 727K
if isBlueOppNearMyGoal then

doMoveBlueCloserToGoal
else
doCaptureRedOpponentMove

end if

5.2.2 GA O#R

5.31% GA O—H RO, X 541% GP O FEEFOHBERLTWS. 75 713,
5 [IERAT L7 P —B0R - PEFOHR 2R L Tw 5. B AR, Mthix 5.3 23—
BEREZRL, 54 BEEFEZRLTVS. 5.3, 545508 T THIHAIED
o, BEIGEDS EFLTWED, GP D ZIZHARKELZEL L do 7.

R 5.71%, FARFMOS R OMEIERTH S, BERIZ, 5 BT LETE - RABERER
LT3, MEOMR, —BEREZHEISE L LLGE1E 30 RO FEERD 50.84% & 7 -

1l

72, AR BRI G REICED - 7205 D OffRTIdgEDm Eld A oo 7=, 35
BEFREZEICE Y L25GE1E, 30, 50 HARESE S5 THEGEERKY 20% 72D, K= HEED
Ao 7.
£ 5.7 FRZROBE (%) @ AR
AR 30 50
¥ mK | EFE &K

B | 50.84 54.25 | 49.61  50.6

SEHETE | 2055 21.7 | 19.52 21.95
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5.2 SEERHER

GAD—HEDHH

0.4-

0.3-

0.1-

0.0-

e

5.3 GA O—BCRDHER

GADFIBF DR

0.00-

-0.25-

-0.50-

40

50

FaRF

-0.75-

-1.00-

e

54 GA OV ETFOHER
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6.1 GPICDOWT

KEROMERD & —BELHEE L LGETHREOR VS ODMERTE TV 3 Z & AR
TE7. Bty M, £5.1 OGRS —BERZHEOE L LGB 5 THHER
g o EERD D BRVWEEZONS. TRNTOBBZMALLGEE, BEERHER
TLE S 7D =0 DOBBMERINZMEENH->TLEY, ROARERELTLES
AIREMEDID 5. $7-, AlElRAL LOBEE, AFHRHD L EVFHE R EZXA L TEH
3, KOWELRTTROERVRETH 2 e EZ 6N, AERO D DHETSH, HOOME
2RI 258 L HFORMOZ SR T 258 CTHlEZ DT 5 Z e TX O MHaEom | HAR
TZ%. 5.5 K56 ONEAERD S PTEFOHE, TLA7 Y MEBZEBL Lzt &
WHEROBDZ DR TERZIEPL T LA TY VOEDRMLELIZEEZLNS. L2L,
VEEFOGE, BRIEL B ok Z e oAF SN TTRPEYTRhr o7t EZA B

. T, VAT Y MEEEBS LGS, 7YX LARDOE X XD B BEROEMH DI
KBoTVBZERLHEEN—NAR=AITEHIETTLATY PONEPR-oTLE -
TW3LEZLNDS. ¥, TREMCTOOERD D ZHISE L LRG0 & 5 2ERIE
We ZATIE, BROBEMP#H Lo/ EZOLNS.
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6.2 FEKIZOWT

6.2 AHAERICDOWT

ERE N RPN T LA Y =12 ED LS A — AR HOR TV RN AR
e 2A, THMmcm» b8 21 F (RO AZERL ) BMMTbNd ZeRZVWHED L
AX —=DEENE L Ro Tz, THFEEI RIS, TENZ BRERH Mcm2»bE 246F) H
ZATONEHRD T LAY —DGEE, BbDEDHo720H0bDbHo7-. £/, M

HE 5T 5, IO, SEED 51 HOLDHED T LA ¥ —13BERMEL 2o T
W, MEoZens, FRTEEEZZ2HETFER6LICELD. £6.1 &b, BRICE
R D 2 b DI EETHBUCEBRZVWS DIZYEE TRV EEZ NS, HEH%E
21X, BRIZRIFICH 258 D BEBUCEREBIRD H 20359 22 b Db Ho -7, BHEEIX
HEE BB ERE A2 DY 2HEFIFEEE TRV E Z 6N 5. TREIcH2»bE
%)%, Bo256 ATE»THoEIXEMCIELY. —4T, HFERERS ) X, HELS
RCH 2B OEHEIZIELWY. Ko T, B2 6 RTHESELWL—LEHFEISRT
Bt iE LWL —L e O, HFORAEIERE FRoRnIeickd L4 7Y MR
OB EDNH B L EBEZ NS, DD, HREFHEILICHADHRKICT S TH
73 5EREDIA LA RAD D e EZ 5N 5.

AHRDOFELE L, 5T D TERVEREI VX AT LR TWS. GA 2fiofkt
ZAMREDA L LR o7 2B GP TIER S N T RO R TRWITRIZ 207 X 4
HrfioTwictEZ NS, £z, REORERICH 7 ¥ X AHEOREZ{T>TED,
COHRTH I VXM EF-EONTVWEEZONS. LrL, KFFETIEERLT
NTOHFRT GA 21T o7bF TRV, FaFRINCHERZEANT 2 Z LA TRV
CRERRV. ST YR AR L TOWRWERTIX, MERMCIET2#ERT 22
T RD I tRcEzIL NS,
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6.3 FISEIZOWT

*6.1 HEZLEET

HEE 8+

=W | ER R OA[E2OE S, Bz b OAm»rbE %

HFFZH S %, HEZ HERHOANR2DE 2
TRBA 2 [l T A 2 o 2

(A HFH2 R T2, BRHO26ESD2

6.3 BELEICDWT

WG DS R X ICEEADT 5 T2 B TN 2 72 IR L G & OMEBIRECE FH 7. BR L
IO Y OMBIREETINI- 25, FEREMTRELEICE & L7255 I HBGRED
0.473 LIEDOMBAD D 2 Z e b o7z, BT, NEREHRT—BER2#ESE L LT
HW2 AR RVWEEZ OGNS, REREHRTOFEETZEICE L LSS TIIHBR
$0.282 L FHWIEDOHBEN R SN, BRENPE L BDPoZIEDPHEBLTVWRVWEF X
%. Naotti-2020 OFHHERIENZ, 11000 x (FHIOE) — (BIobit 0 F ToEoGEr)) L
HREbDThHol7zd, THMEEICENHICS ol EZ NS, FD7=, Naotti-2020
DOFHI B EBII I EF ORI EICARAE TH > 2 e B 2 6, FEFOFHEICA 72 3R
BEMAT2 e THETZREEYH 5. ERHEROMBGREE, £5 5 b ADHED
Aoz, LrL, ~HEOBHEHRD Y O TIHEEPE» o720, ML TOWRVWEIEE
VWEEN, 2070, ERERIIEILHENBETHIEEZIONS. LoT, HiliT—&H
FoE 2GR L 22 EWPE, 5 OARVHIIBEOBRECRSmER T I3 TERL.
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ETE

HHOIC

AR TIE, ARZRERT —LTHEIHTA AR =M REL, EVTANLABR—ZAD
TLAXY—DFFREZNL—NAR=RZL T VA 7Y rOREEHIEL, HREOEWICE 51—
LORBOREEIT o7, HEROERICIE GP &AWV, HERMICIETEIREZTX5 X511
T2HHRDNT X —Z D" GA TITo 7z, 2D, KIFFETIE, GP IZHW2EGEIC
DVTHHEZITo 7.

GP ZAT o 7e#R, #INE 2 —BERE LHE THRABR 82.5% L MERED R\ & DHIEK
TETVWAL IR TER. LarLl, MBLRIRDDIH, FonLTRIRELS
TBOIRT 2 ZeHAREETHD, NOFTREILZITODRINUIVITI RN DL H >
7=, F7z, 30 & 50 HHROZEIC LB BROE(LIER oo 7. ERE N TR Z TN
e 2, IEREREMcrm»bE 5] 2 HFERZIS ) 2 BRI EEBERID 5 b O
ECEETH D, HFEH»SRIF 2 2 TFREZBE 2D 2] ORI ERERM
ROBRVDOHDIFLEETHRVWEEZONS. LrL, /HEHEZIZ) HEEH k2L
bHH, Bud oA THENIELWIL—L EHTFD S R THENIELWL—LT, HFOH
B IERHELIIRO RV 2ICk 2 LA 77 MERANOHEICEIHZ L EZON5.

GA ZITo 728558, T X — R BT ZRNCLERMERED A L LU ish o 72, AWFZED I3
b, BT DTERVWGBER I VA LIIET I eIk THED, GP TERINLSTRD
RRT TR vy X atiefioTwkeEZAONS. £, TLA 7Y MRIZT VXL
HEREL TWBEHD TS, FVXaErFol e TETCWELEEZLNS., LrL, ¥
RTDHFET GA Z1To7bF TER WD, EFEIREHERNICT 2 ZEPEMTRVE
HERT, AR TEWL A2 Z 8 Id TR TE 3.
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R & G ORI AT 8 25, RERBEMTO—BERICIEOMHBELH 5 Z Lo
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DB Y TH - 72 AlREED B 5. 2 D728, BT — X BAEEEH & T2
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W2 AHERI L CRME L, SFIEFAECE L L GEYPRRZDE D Z e EZ LN, 5
mNE, TREROGECEHOHEMD D 57253, —HROGEFIMEEN M LLTWE. 207k
D, BT — DT RERDOHETHEICELE NI TR 72 20 BRDZFENVEIZ L E R
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